. Rad50 ATP binding and protomer association. (A and B) Bodipy FLlabeled ATP (5 nM) was titrated with wild type and D-loop mutant full-length MR (A) and MR NBD (B) complexes. Fluorescence polarization values (Ex. 485 nm/Em. 530 nm) for wild type (green), L828F (orange), D829N (blue), L828A (purple), and D829A (light blue) were fit to the quadratic form of the simple two-state binding equation to obtain binding affinities (solid line). Data points and error bars are the average and standard deviation of three replicates. KD,ATP values from the fits are reported in Supplementary Table 1 . (C) The ATP-dependent dimerization of Rad50 nucleotide binding domain (NBD), in complex with the Mre11 C-terminal helix-loop-helix motif, was observed by size exclusion chromatography. Wild type, L828F, D829N, L828A, and D829A chromatograms in the presence of ATP are reported as green, orange, blue, purple, and light blue lines, respectively. Wild type in the absence of ATP is shown as a grey line. association-dissociation equilibrium rate ( Figure 3C ) vs the MR NBD maximum velocity of ATP hydrolysis (from Figures 2D and 2E) . The line represents a linear regression through the points, and the squared Pearson's correlation coefficient is given in the upper left-hand corner.
Supplementary Figure 5 . ILVM correlation spectra. 2D 1 H, 13 C methyl-TROSY HMQC spectra are shown for U-2 H 12 C, Iled1-13 CH3, Leud/Valg-[ 12 CD3/ 13 CH3], Mete-13 CH3 (ILVM)-labeled wild type (green), L828F (orange), D829N (blue), L828A (purple), and D829A (light blue) Rad50 NBD in complex with unlabeled Mre11. 
